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supplied to the optical path of the exposure eaeigy beam 
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EXPOSURE METHOD AND APPARATUS from being reduced, it is necessary to decrease Use amount 

of the absorption substance on the optical path of the 
exposure beat* or to eliminate the absorption substance, 
DESCRIPTION thereby increasing the transmiflance of the optical path. For 

i TWtn;™! wom 5 ibis purpose, there has been proposed a method oftmifornily 

LTteehmcal Field * ree^g toanwuatof <h*^^ 

The present invention relates to an exposure method and 0 p t j cal pg ths ^ ^ exposure beam or eltnimating the 
apparatus to be used when a ptedctarmined pattern Is to be ^s^pto substance, thereby collectively ™fl™*gfog the 
transtored ooto a substrate in a lithographic process tot absorption material However; if the absorption substance is 
rnanufact^tee a s^w^cfo t^ m hn^ pek-up coiiectivdy aaaaged Including the vicinity of a movable 
device (a CCD or the lite), a liquid crystal display element, 19 portion suchuar^ 

atom film magnetic^ I^rta of to fflumfcgtfoo optical system and the like, a 

particularly, the present invention can be suitably used for a Scbaman might become crmrp&ated partially to increase 
YUV light (V scman Ultraviolet light) having a wavelength ^ ^ymftft hnfttg m*t <vf <ha exposure appaiatu& and die 
of approximately 200 nm or less as an exposure beam, ^ nmning cost of the exposure apparatus. 
x Background Art m oomtderation of such a respect, it is a first object to 

Id the lithographic process for raamiftchirmg a semioon* provide an exposure method capable of increasing the 
ductor device or the like, there have been used various illuminance of an exposure beam on a transfer object 
exposure apparatuses such as a reducing projection type M<aeovtr,itisa8eccndocn^oftte 
exposure apparatus, to example, a stepper, to transfer a 20 provide an exposure method capable of increasing me 
reticle partem to be a mask onto a wafer (or a glass plate or nhimJmmcft nf <m expngnra beam on a transfer object in the 
fce like) coated wifli a resist <t^^ case in which an exposure beam capable of being easily 

a substrate, a proximity type exposure apparatus to direcfly absorbed by various substances* for example, a vacuum 
transferring a reticle pattern on a wafer, and the like. In the to be nsed to particular, it is an object of the 

exposure apparatus of this kind, conventionally, an ultravio- 2$ present mveutka to piovite of 
let light such, as i rays of a mercery lamp (a wavelength of increasing the ilimute 

365 cm) era KrP exdmer lasq-beam (a wavelength, of 248 without wholly explicating a niechaiiism or grea% 

nm) has been used as an exposure beam {exposure light). increasing the running cost. 

In order to obtain a m^er resolution cons^ to an Furthermore^ it is an object of the presort invention to 
increase in integration of a semiconductor integrated circuit 30 provide an exposure apparatus capable of carrying out the 
or the like, recently, the wavelength of the exposure beam exposure methods a method of m 
has been more shortened, The practical use of the ArF the oroosum method, 

excimer laser beam (a wavelength of in urn) has come to nKrinfim . ^ tuvswnnw 

amialstage.AnF 2 las^beam(awav^aiofl57nm)has DISCLOSURE OF TSB iNVHNTipN 

also been studied as an advanced exposure beam. On me M The present invention provides a first exposure method 
other hand, a desired vaiueofaneaen^013yamiance) ofan whichfcansfosatMsdet^^ 

exposure beam to be irradiated on a reticle (wafer) per unit by using an exposure beam from an exposure light source 
time has been increased moro^ (11), whextfn an optical pam of me exposure 

of the exposure apparatus. Referring to a dioptric member exposure light source to the substrate is divided into & 
such as a lens in an iUurninatirig optical system or a 40 plurality of partial optical paths and concentrations of an 
projecting optical system, synthetic silica glass, fluorite or absorption substance which absorbs the exposure beam axe 
the like having a high tausxmttance to a light having a respectively managed mdeperrdentiy of each other for the 
wavelength of approximately 200 nm has been used. plurality of the partiai optical pams. 

As the exposure beam fbr the exposure apparatus, According to the above^rrtentioiiM present invention, the 
recently, the utiikation of a vacuum ultraviolet light (VUV 45 optical path of the exposure beam is divided into a first 
UgSrQS^vmgawaveten^ partial optical path inducting an optical path of an illumi- 

has been investigate and the use of a glass materM nating optical system and a second partial optical pam, 

aMghtransmittance to the vacuum ultraviolet light has been which is located in the vicinity of a movable member such 
investigated ibr me dioptric member in the Uhmdnathrg asa stage system, into which tttf 
optical system or the like. Hjeferxing to the exposure beam, so an absorption substance absorbing the exposure beam Is 
however, a substance (hereinafter referred to as an absorp- easily mixed, but which has a shorter optical path length 
tion substance) to absorbing the exposed beam to greatly mm tte first partial <#&air^ 
reduce the transmittance of the exposure beam Is present fa with the firs t partial optical path, to example, the allowable 
the atmosphere nn an pptirei p ath hi fldrfiH rm tn thk rftoptrift conccatratiott of the absorption substance txHrtained in the 
member. The absorption substance is varied depending on 55 second partial optical path is allowed to be Increased, and by 
the wavelength of the exposure beam, m the normal air t managing the concentration of the absorption substance in 
ozone or the like acts as the absorption substance for a light the first partial optical path and the second partial optical 
having a wavelength of 200 nm or more, and oxygen path independently ofeach other by elmiinating the absorp- 
motecules contained in the air, water molecules, carbon tkn substance and the like , the illimimance 0 f the exposure 
dioxide molecules and the like act as the absorption sub* 00 beam (a pulse energy in the case of a pulse light) on the 
stances to the vacuum ultraviolet light , substrate can be increased without greatly complicating a 

In the case in which the air is supplied to the optical path mechanism such as a closing mechanism (an airtight 
of the vacuum ultraviolet light, therefore, the vacuum ultra- mechanism) ofeach partial optical path or an elimin a ting 
violet light is greatly absorbed by the absorption substances. mechanism to the absorption substance. 
For this reason, it is hard to cause the vacuum ultraviolet 65 In place of the concentration of the absorption substance, 
light to reach a wafer through a reticle with a sufficient the total amount of the absorption substance in the partial: 
fl Winancc. m order to prevent the uluminance on the wafer optical path may be managed, 
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Furthermore, the present invention ptovkies a second tration (or die tots! amount) of the absorption substance Is 
exposure method which Irradiates an exposure beam from an managed independently of other illumination system pop- 
exposure light source (11) onto a mask (R) through an lions and projecting optical system portions. Consequently, 
Illumination system and transfers a pattern of the mask onto the illuminance of the exposure beam can be increased 
a substrate (W) through a projecting optical system (PL), s without complicating a control raechanisn in the Alumina, 
wherein an optical path of the exposure beam Atom the tion system portion and the projecting optica! system jor* 
exposure light source to the substrate is divided into a tion. In other word3, in the case in which the concentration 
plurality of partial optical paths including an iUumination (amount) of the absorption substance in each of the mask 
system portion (5) in the illumination system, a mask operating portion and the substrate operating portion is 
operating portion (flprovid^ 10 increased and in such a sitaato^ tod^reeofs^Ung 

optical system portion (PL) including at least a part of the Is enhanced fcreach partial path, the mask operanng 
projecting optical system and a substrate operating portion portion and the substrate operating portion take countermea* 
(7) including an upper portion of the substrate, and cancan- sures independently of other portions to solve the problems 
txatbns of an absorption substance which absorbs the expo- coneeniaittelis managed to reduce the concentration of 
sure beam are respectively managed independently of each 15 me absorption substance). Consequently, the other portions 
other fbr the plurality of the partial optical paths* aienotafffectedby aaiaaease to tocoiicenlratlon(anwunt) 

According to the above-mentioned present invention, ft* of to absorption substance. In the oiherpoitio^, therefore, 
outside air (absorption substance) is comparatively less the conccntmdon can easgr be managed and the running 
mixed in the illumination system portion. Moreover, the cost can also be reduced. On the other nana; in &e ttscta 
mask operating portion has mors movable portions to ^ which the dqgree of sealing is not increased fcr each ffrtfei 
wtf^ny av 4 tn p^c^nn a mpcv rtwmfanft tttf>rtiyt€irfft flir optical path and the concentration on the whole optical patn 
is easily mixed therein, Tim projecting optical system po> k arttetiveiy managed, the other portions are admsely 
tion has an almost, closed structure and me substrate oper* influenced when the concentrate 
ating portion has more movable portions to exchange and to the optical path, 

position a substrate. Moreover, the illumination system # &* case, "when the exposure beam is a Ugh! in a 
porta and the projecting optical system potto have vacuum violet region, an example of the absorption sub- 
qpfeft 1 p^h ffi^ fh* ^ffei pfo tf«gft ftftti<> stance includes oxygen, water or carbon dpxjde ana an 
mask operating portion or the substrate portion, example of a gas having a high transmfctanee is nitrogen and 

and a fluctuation in the amount of each component in the a rate gas such hefcum, neon or argon or a mixed gas 
atmosphere on the optica! path is small, while the mask » combining than* ^ 
operating portion and the substrate operating portion have Hie present invention provides a turd exposure method 
shorter optical path lengths than the optical path length of wlu^ tmnsto a predetermined pa 
the iihiminafrig optical system portion or the pngecting using an exposure beam transmitted ftom an exposure light 
optical system portion and the fluctuation in the amount of source, wherein an optical path of the exposure beam from 
each component in the atmosphere on the optical path is 35 the exposure light source to the substrate is divided ^0 a 
great. As an example, a sealing property is enhanced fbr plurality of partial optical paths and transmittances of the 
these partial optical paths, the flow of the absorption sub* exposure beam are respectively managed independently of 
stance from the outside is almost blocked and the eonoen- cadi other for the plurality of the partial optical paths, 
trotion of the absorption substance in the inner portion is According to the present invention, fbr example, the degree 
managed mdependentiy for each partial optical path, 40 of intenuu 1 vacuum^ 

In order to reduce or eliminate the absorption substance having a high transmittanco In the Inner portion, the am* 
on each partial optical path, fbr example, the allowable ceutmtion (total amount) of the absorption substance in die 
concentrations of the absorption substance are indepen- inner portion or the like Is managed independently Jbr the 
dentiy set fbr every partial optical path. In this case, the plurality of the partial optical paths. Consequently, it is 
optk^pafc is short m the maifcopaa^ as possible to wholly simplify a medianisni, an^^tethmnore, 

substrate operatic portion. As one of cents*! methods, to efficiently increase the Ohmdnance of (a !^*««8y in 
therefore, the allowable <x)ncentratipn of the absorption the caseof a pulse light) the exposure beam w 
substance is allowed to be higher than that of other portions. Tlie present fcrvenik>npr<md«^ 
Tn thff partial optical path in whkfc the cwrfntfiitton ftf thfi which transfers a predetermined pattern onto a substrate (W) 
absorption substance exceeds the allowable conception, so by using an exposure beam transnoitted ftom an exposure 
exhaust (or pressure reduction) is canted out in the inner light source (11), whennu an optical path of the exposure 
portion thereoC If necessary, then, a gas having a low beam ftom the exposure light source to the substrate is 
absorptivity (a h igh transmittance) to the exposure beam is divided into a plurality of partial optical paths and concen- 
supptied to the inner portion, for example. Consequently, the trations of a gas in fee plurality of the partial optical paths 
concentration of the absaiption substance is managed to be 55 are managed independently of each othet Arccrding to the 
equal to or lower than the allowable concentration set fbr present invention, in the case in which the gas, although 
each partial optical path and the iflummauce of the exposure having differences in extent fcr the exposure beam, acts as 
beam on the substrate can be enhanced. Consequentiy, fee absorption substance, the concentrations of the gas are 
mask pattern can be transferred onto the substrate with high managed independently of each other so that the illuminance 
precision and high throughput In this case, particularly, the $0 of the exposure beam can be increased on the substrate in the 
structures of the mask operating portion and the substrate same manner as in the first exposure method 
operating portion can be relatively simplified as compared In this case, the concentrations of the gas in the plurality 
with the case in which the concentration of the absorptiou of the partial optical paths may be managed depending on 
substance is collective^ managed in the whole optical path, the lengths of the partial optical paths. Alternatively, the 

Furthermore, the concentration of the absorption sub* 65 concentrations of the gas may be managed depending on the 
stance is allowed to be increased in the mask operating frequencies of such as the in-and-out operation of the 
portion and the substrate operating portion and the ooccenr substrate between the partial optical path and the outside air. 
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Examples of the gas or which concentration* arc to be embodiment ia accordance with the present Invention, a part 
managed Include nitrogen* helium* noon or argon or a mixed of which is taken away. 

gas combining them. FIG, 2 is a view showing an end fece along a section 

The present invention provides a ftrst exposure apparatus according to an example of the structures of a projecting 
which transfers a predetermined pattern onto a substrate (W) * opticei system PL and a band 3 in PIG. 1. 
by using an exposure beam transmitted torn an exposure FIG.Sisascbenmticview&owfo^ 
light source (il), comprising a plurality of chambers which part of a projecting exposure apparatus according to a 
covers a plurality of partial optical paths formed by dividing second embodiment offlie present invention, a part of which 
an optical path of the exposure beam from the exposure light is taken away. 

source to the substrate to substantially isolate the plurality of 10 FKh 4 is a view showing a structure from a projecting 
the paxtiat optical paths torn outside air, ttspectrve& and a optical system HI to a wafer stage 23 according to a third 
controller (25) which manages concentrations of an absoip- embodiment of the present invention, a part of which is 
tion substance in the plurality ofthe chambers independently taken aw*ry, 

of each other. Accosting to the present invention, me first 

exposure method can be carried ouL " BEST MODE FOR CARRYING OUT THE 

In this case* preferably, fcere are provided a concentration INVENTION 
sensor (29A to 2JD) which measures the concentrations of a preferred first embodiment ofthe present invention will 
the absorptkm substance fta he described below withreference to FJGS. 1 and 2. & fl» 

the plurality of the dhtarnbers andan elkiinator<30Ato 30D) present embodiment, the present invention is applied to a 
which eliminates the ate 25 projecting e^osureapi^^ 

the chambers, and the controller manages the concentrations a vacuum violet light as an exposure beam, 
ofthe absorbtion substance through the eU^minator according pjQ ^ is a view showing the schematic structure ofthe 
to the result of measurement ofthe concentration sensor protecting exposure apparatus according to the present 

lii this case, fialhermoi^whea the predeteimmedpattern ^ Sbodimenr* a part of which is taken away. In FIG, 1, a 
isapattemicmiiedonafimskutem mechanism portion ofthe projecting exposure apparatus 

illuminating optical system, a mask pattern is transferred according to the present embodiment isrougltrydmifedkto 
onto the substrate through a projecting optical system, it is an illuminating optical system po^nS, a r^cle operating 
desirable that the puuafity ofthe chambers include a first portion 6, a projecting optical system PL and a wafer 
chamber (1) which covers an illtimlnattng system poftfca (5) 30 operating portion 7. Furthermore, the nominat ing optical 
in an illuminating system &r the exposure beam, a second system portion 5, the reticle operating portion 6, the pro- 
chamber (2) which covers a mask operating portion (6) jeethig optical system FLaxutlfo 
around the mask, a third chamber (3) which covers a are aca>rnmodated in an iUunimatrng system chamber 1, a 
rejecting optical system portion induoing atleast a part of reticle chamber % a barrel 3 and a wafer chamber 4 to be 
the projecting optical system (PL), and a ftmrth chamber (4) ^ isolated Sum the outside air with a high degree of sealing, 
which covers a substrate operating portion (7) Including an respectively. Furthermore, the projecting exposure apparatus 
upper portion ofthe substrate, 'With this, the second expo- according to the present embodiment is wholly accomm©- 
sure method according to the present invention can be dated in one large chambtt in whx^ 
carried out. Moreover, the mner portions of the tet to firorOi internal gas (for example, purified air) is controlled into a 
clmnbers may be divided hito ^ predetermined target range. 

which are isolated from each other. Tn ih» ittnminaftng <\pt\™\ wtem pottfon & first of sSL an 

The present inventiou provides a third exposure apparatus F 3 laser beam source to generating a pulse laser beam 
which transfers a predetermined pattern onto a substrate (W) having a wavelength of 157 nmin a vacuum ultraviolet area 
by using an exposure beam umsmitted from an exposure bused as an exposure fight source 11, and the emitting end 
light source (11), comprising a plurality of chambers whkh 45 oftheexposureligbt source 11 is inserted into the lower side 
covers a plurality of partM optical paths formed by dividing sur&ce of the Urmninating system chamber L During 
an optical path of the exposure beam from theexpeaure ligjjit ejqposure, an ilhrminatka Hghi IL (exposure beam) emitted 
source to the substrate to be substantially isolate the plurality from me exposure light source 11 into the ifl m tit nat i ng 
ofthe partial optical paths torn outside aii;respectr^ system chamW lis reflected u^ 12 and is 

a controller (25) which manages concentr^os of a gas in 50 incident on a fly eye lens (or a rod lens) 14 to be am optical 
the plurality of the chambers independently of each other. integrator (homogenize) tnrotigh an automatic Mowing 
With this, the fourth exposure method according to me portion fcr e%nug an optical axis stdftcausedby avihm- 
present mventioa can be carried out honor the l&e which is not shown and a beam reshaping 

Moreover; the method of roann&uSuriiig a device accord- optical system 13 for reshaping the sectional shape of the 
ing to the preset invention comprises a step of tr^sferriag 55 iHurnmatlng system and amholling the amount of a light 
a predetennined patterns and an aperture diaphragm (not shown) is provided on the 

an illuminance of an exposure beam is managed on the emitting surfecc of the fly eye tens 14 and an illumteticm 
substrate by using the above-mentioned exposure methods light IL emitted fiom the fiy eye tens 14 and passing through 
according to the present invention. In this case, the ittumi- the aperture diaphragm is reflected in an almost horizontal 
nance of the exposure beam on (he substrate is high. 6u directothrou#iaadrro 
Therefore, it is possible to mass produce a semiconductor blind) 17 through a relay lens IS. 
device or the like with high throughp ut 4 A surftee on which the Add stop 17 is provided is almost 

> conjugated with a pattern surface of a reticle R of an 
BRIEF DESCRIPTION OF THE FIGURES M insure object and the field stop 17 includes a fixed blind 

THE DRAWINGS ^ fo r defining the shape of a sleadsar and rectangular ilrumi- 

HG, 1 is a schematic view showing the structure of a natbaogfon on the pattern siniaeeandaimjvabtelntelto 
projecting exposure apparatus according to an example of an closing the illumination region to prevent exposure to an 
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unnecessary portion during the start and end of scanning and on information about a position (a focus position) in an 

exposure. The illumination light IL passing through the field optical axis AX direction of the surfeco of the wafer W 

stop 17 illuminates, with a uniform illumination distribution, measured by an auto&cus sensor whkh is not shown. The 

a rectangular (slit-shaped) iltoininalion region on the pattern position of tee wafer stage 23 is measured with Ugh 

surtkee of the reticle R through a relay lens a mirror 19 $ precision by means of a laser interferometer which is not 

and a condenser lens system 20 fixed to the tip portion of the shown, and the wa far stage 23 la driven based cm a measured 

Uhimiaattng system chamber 1. Hie exposure light source 11 value and control information transmitted from the main 

to the condenser lens system 20 constitute the illuminating control system 25. 

optical system portion 5, and the optical path of the ilhmti- During the exposure, an operation for stepping a shot area 

nation light ILin the mumhiating optical system potion 5, ]0 of an exposure <4gect on the wafer W to this side in the 

that is, the optical path flam the e^sum tight source 11 to exposure area of the projecting optical system PL and an 

the condenser lens system 20 is closed by the Illuminating operation fcr scanning the wafer W in the Y direction at a 

system chamber 1 . constant rate fWR (P is a projection magnification of the 

Based on the illumination tight IL, a pattern image ia the projecting optical system FL) through the wafer stage 23 

illumination region of the reticle R is projected onto the j 5 syn^Btmcndy wffli the scanning of the reticle R at a 

wa&r W coated with a photoresist to be a substrate with a constant rate VR in the Y direction for the il lu m i nat ion area 

projection magnification p $ is «, 1* or the like, for of the iihraiinaticm tight IL through the reticle stage 21 are 

example) through the projecting optical system PL. The lepeatedtyastqpan&caametbod 

wafer (wa&r) W is a disc*shaped substrate such as a of a pattern of the reticle R is sequential^ transftoed into 

senticonductor (silicon or the like), SOI (silicon on 30 each shot area on tho wafer W. 

insulator) or the like, for example, In the case in whkh the The wafer W, the wafer folder 22, the wafer stage 23, the 

flteminadon light IL is the F 2 laser beam as in the present waforbaseandth^wafer toaderwh^ 

embodiment, an optical glass member having a high trans* like constitute the watocfxrati^ 

mutoK* is restrict to fluo^ {CaF 3 crystal), quartz glass path of the itiummatlcn light IL to the waft* operating 

doped with fluorine, magnesium fluoride (MgFj) cr the like, 2s potion 7» 1hat is, the optical path from the prelecting optical 

Therefore, it is hard to obtain a desired image forming system PL tote wafer Wis closed tytte 

characteristic (color aberration characteristic or the like) tjy Moreover, the projecting optical system PL is dosed and 

constituting the projecting optical systmwifo only a d^ accommodated ia tire band 3, and the optical path flwn the 

hie member, The projecting optical system PL according to optical member on the reticle side of the projecting optical 

the present embodiment will be described by using a cota- 30 systemPL to the ophralinemberoa the wafers^ 

dioptric system combining a dioptric member and a reflect- in to barrel 3* 

lag mirror as will be described below* In foe case in which The ittmniration tight ILaeco^ 

the desired imaging characteristic ia to be obtained, foe meat is a vacuum tdteaviolet light having a wavelength of 

projecting optical system may be constituted by the dioptric 157 nm. Therefore, an ordinary absorption substance hi the 

system. AZ-axis is taken hi paraSdwi^ 35 air from whkh ozone for tho HfamfrHtfhn light IL is 

of the projecting optical system PL, an X-axis te takes) in removed includes a gas such as oxygen (OJ or carbon 

parallel with tiie paper of HG. 1 b a plane perpendicular to <hoxide(CO<)j steam (H a O) or the like* On tiie other hand, 

the Z-axis (a horizontal plane in the present embodiment), examples of a tflmsmisskm gas to the iHumbaHon tight IL 

and a Y-axis is taken petpendiailorty to the papa In 1. (a substance rarely having absorption) include a rare gas 

The illumination region on the reticle R in the present 40 such as helium (He), neon (Me) or argon (Ar) in addition to 

embodiment is e slender tec^^ a nitrogen gas (N*). Moreover, white the nitrogen gas acts as 

scanning direction of the reticle Rand the wafer W during the absorption substance for a light having a wavelength of 

the exposure is set to be the Y direction. ^proximately 150maorles^fl#hel&im 

At this time, fheietfcieRis held on a reticle stage 21.The a transmission gas with a wavelength of apfnaximatdy 100 

reticle stage 21 continuously moves the reticle R in the Y 45 am or less. Furthermore, the helium gas has a thermal 

direction on a reticle base which is not shown and slightly conductivity which is approximately sk times as high as that 

drives the reticle R lo reduce a syndbzonization error in (he of the nitrogen gas and the amount of fluctuation in a 

X direction, die Y direction and the roteting direction* The refractive iades for a change ia aa adr pressure is approsi- 

position of the reticle stage 21 is measured with high matdy % of that of the nitrogen gas. For this reason, 

precision by means of a laser interferometer which is not 50 particularly, the helium gas has a high transmittanee and is 

shown, and the reticle stage 21 is driven based on control excellent in stability and cooling properties of an image 

information transmitted from a main control system 25 forming characteristic of the optical system, However, the 

comprising a computer for generally controlling a measured helhrnt gas is expensive. Thexefom, if the wavelength of the 

value and the operation of the whole apparatus, The reticle exposure beam is 150 nm or more as in the F ? laser, the 

operating operation € is constituted by the reticle, die reticle ss nitrogen gas may be use as a transmission gas in order to 

stage 21, a reticle base and a reticle loader which are not reduce the running cost In the present embodiment, the 

Shown, and the like, and the optical path of the illumination nitro gen gas is used a a the transmission gas for the illumi* 

light L ia the reticle operating portion 6, that iS) the optical nation tight IL 

path torn the condenser lens system 20 to the projecting As described above, a vacuum pump 3GA for discharging 

optical system PL is closed by the reticle chamber 2. 00 a gas containing an internal absorption substance through a 

On the other hand, the wafer W is held oa a wafer stage pipe 32 A is connected into foe ittuminattog system chamber 

23 through a wafer holder 22, and the wa&r stage 23 1 . For example, the nitrogen gas to be a transmission gas to 

continuously moves the wa&r Win the Y (Erection over a the tihunination light IL is compressed with an impurity 

wa&r base 24 and moves the wafer W by stepping in theX highly removed or liquefied and stored k a bomb of an air 

direction and the Y direction. Moreover, the wafer stage 23 es supply device 26 provided on the outside of a chamber (not 

focuses the surftce of the wafer W on the image plane of the Shown) accommodating the whole projecting exposure 

projecting optical system PL by an autofocus method based apparatus according to the present embodiment. If 
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necessary* the nitrogen gas fetched torn the bomb is con* FK>, 2 is a view showing an end flwe along a section 

trolled to a predetermined temperature at a predetermined iflastratiiig the internal structure of the projecting optical 

pressure and is stmplted into the illuminating system cham- system PL in FIG, 1. In FIQ. 2, the projecting optica! system 

ber 1 through.a pipe 27A provided with a valve 28A which PL comprising a catadioptrio optica! system according to the 

can be switched etectromagneticaHy. 9 present embodiment is constituted bya first imaging optical 

Moreover* a concentration sensor 29A to measuring the system Kl for Banning a primary image (an intermediate 

concentration of an absorption substance is amitected into image) ] of the pattern of the reticle E and a second I m aging 

the illuminating system chamber 1 through a pipe 31Aand opt&d system K2 for forming a secondary image of the 

the measured value of the concentration sensor 29A is «t&e pattern on the wafer W to be a ^sensitive 

supplied to the main control system 25, When the conceo- , 0 substrate with a reduced magnification based on the light 

tration of a predetermined absorption substance (o$ygen, transmitted from the primary image 1 

steam and carbon dioxide in the present embodiment) mea- Ifce first imaging optical system Kl la constituted by a 

sured by the concentration sensor 29A exceeds a preset first lens pp 01 having a positive it&active power, an 

allowably concentration, the main control system 25 operv apettuw diaphragms aitf a second lens group 02 having a 

ates the vacuum pump 30A with the valve 28A dosed and positive refractive power which am sequentially provided 

discharges the air and the absorption substance from the 15 from the reticle sida Tt» first lens group Gl is constituted 

illuminating system chamber 1. Then, the main control by a positive meniscus lens Lit saving a oon-ephsrical 

system 25 opens the valve MA and operates the gas supply convex turned toward the reticle si<fe> a positive meniscus 

device 26, and st^hes a nitrogen gas having a purity lens L12 having a non-spherical convex turned toward the 

and a pre&tamined temperature at a predetermined pres- reticle side, and a positive meniscus lens L13 having a 

sure (usually, appmximatefy t atm) into the ilSumtottag 20 non-qphericai concavs tamed toward the wafer side which 

system chamber 1 through the pipe 27A. Consequently; an are sequentially imnridedfiom the reticle side, 

an pressure in the illuminating system chamber I becomes Moreover, a seoond lens group 02 has a biconcave lens 21 

substantially equal to that of fie outside ait Itten, the valve having a piano on the reticle side to take a non-spherical 

28A is closed. The concentration of the absorption substance shape, a biconvex lens L22 having a plane on the reticle side 

In the illuminating system chamber 1 is equal to or lower 23 to tato a non-spherical shape, a positive meniscus lens L23 

than the allowable concentration until a predetermined having anon^spheric^ convex 

period of time passes from the operation. and a positive meniscus lens L24 having a non-spherical 

Similarly, a nitrogen gas having a high purity is supplied concave turned toward the wafer side which are sequentially 

ftom AO gas swppfydeviee 2$ to the rSk^o-chamberi, the provided from the reticle side* 

baiid3andth8watocbamber4throu^ 30 On the other hand, the second imaging optical systemK2 

aaopenabievalve28B, ai^27Cha^avalve28Cand is constituted by a main mirror Ml including a sur&ce 

a pipe 27D having a valve 28D at any time, and the reflection plane Kl having a concave turned toward the 

concentration of the internal absorption substance is always ^for gMft nram-np gn a center n Iffnrt cornpongpt I£» 

measured by the concentration sensors 29B, 29C and 29D and an auxiliary nuW^mduoln^ 

and a measured value is supplied to to m^con^system p^^n on a lens plane at the wafer side and having m 

^S^SZ^S^M™^ ipenh^cn acenter\SSh arc sequentially provided flom 

c^^toths*^e<ft^^ to ^ & gather respect, the auxiliary mirror M2 

chamber 4, repctively. Wten fee CQQfieE S? of and the lens component con^aback-si^wfiect. 

^Sc^^TSI^ mS?SoS ff J$L*U constitutes a refiact- 

concentrations, the main control mtem 25 operates the 40 

1 portion ^ „ . » ♦ . . . * in^ii ^ ^ .^.^.u 

vacuum pumps 30B, 30C and 3&X the valves 2RB to 28C * b ®simbte * rdationship of a7<tpl/p2}0^ sjguia 

aiKitoe^^plydevi<»2$suchtta be satisfied as an example, wbenra (he 

the absorption substances in the reticle chamber 2> the barrel ofd»fl& imaging optical system Kl is represented by 

3 and the water chamber 4 can be maintained to be equal to P* and the imaging magnification of the second imaging 

or lower than the respective allowable concentrations* For 45 optical system K2 is represented by fBL 

die concentration sensors 29 A to 29D, a complex sensor Moreover, all optical elements (Gl, G2, Ml, M2) consti- 

combining an oxygen analyzer, a hygrometer or a dew point tuting die projecting optical system PL are provided along a 

meter to be a steam densitometer a carbon dioxide sensor single optical axis AX Fhrthennor^ the main mirror Mi la 

and the like can be used. For example, a polarography type provided in the vicinity of a position where die primary 

oxygen analyzer, a zhcoda and ceramics type oxygen 50 image X is to be formed and the auxiliary minor M2 is 

analyzer a white phosphorus emission type oxygen coneen- provided in the proximity of die water W, 

tmtions^or<xr fee likecanbe used tothe oxygen anal^ & the present embodiment thus, the light transmitted 

For example, a crystal type hygrometer an electric- fom the pattern of the reticle K. forms the primary image 

resistance type hygrometer, infixed transmittance- type (intctmcdiate image) I having a reticle pattern through the 
hygrometer, a minor reflectance measuring type dew point 55 &st imaging optical system Kl and the fight transmitted 

mete* or the like can be used tor the steam densitometer (the from the primary image I is reflected by the mainmirrorMl 

hydrometer or the dew point meter). through the central opening of the main mirror Ml and the 

Moreover, a cryopump can be used for a vacuum pump. fens component 12. The fight reflected by the main mforor 

The cryopump has such a type as to utilize the feet that a Ml ftnns die secondary image of the reticle pattern with a 

vapor pressure of an element other than H 2 , He and Ne is to reduced magnification on the surface 0 f the wafer W through 
10*^ Pa or less at 20K or less and a plane (cryojsnd) cooled die lens component L2 and the central opening of the 

to a very low temperature (10 to 15K) is put in the vacuum auxiliary minor M2.inthe example of FIG, 2, the i m aging 

and & gas {N 2 , Ar, 0 2, E^O , C0 2 or the like) is adsorbed into magnification j$l of the first imaging optical system Kl is 

die plane to create a clean vacuum. 0.6249, die imaging magnification p2 of die first imaging 

Next, an example of the projecting optical system PL and <ss optical system K2 is O.4G0Q and a prelecting magnification 
the scaling mechanism according to the present embodiment f) fiom the reticle R to the wafer W is 0.25 (1*4 time as 

will be described with reference to HO, 2. large). 
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In the present example, fluorite (CaF 2 crystal) is used for absorption substance on the optical path of an exposure 
all lite dioptric members (lens components) constituting the beam in the projecting exposure apparatus according to the 
projecting optical system PL. Moreover, the P a laser beam present embodiment, 

to be the exposed laser has an oscillating central wavelength First of all, the reticle chamber 2 is aa important man- 
of 1S7.6 nm and a chromatic aberration is corrected for a s agement object in the exposure apparatus using the exposure 
light having a wavelength width of 156 nmtio pm and beam to be absorbed by ordinary air, parucuiarly, a vacuum 
various aberrations tnchasa spherical aberration, an astig- ultraviolet Bghi The reason is as foU°ws »« neoaary to 
autism and a distortion aberration can also be corrected fetch m optional icftte fan kbrary P" 0 *** 1 on 
well. In order to prevent a change in the reflection plane of the outride of a space (reucte^amber 2) acwrrmodatiog a 
the mam mirror Ml for a change in a temperature to to reticle R te be an exposure object arid rnanagir^ mecon- 
maintain an excellent imaging performance, flrrthermore, a cenfcation of an absorption sabstance, to move the reticle 
supportmember supporting a reflection plane SI of the main Into the «pacenp«mg tta absorption substa^ and to 
mirror M is formed by using a substrate having a coefficient provide the reticle on the optical path of the ,"H^ t0 » 
of linear expansion of 3 ppm/° C or less, for example, light IL to ^J^. «^J^^^^ C J^. 1 ^ ™ 
titanium silicate glass. iWme titanium silicate elassTuLB is each semiconductor element tor exposing or each layer ftr 
(trade name of Ultra Low Expansion) produced by Corning ex!»smg, "Ihere&K, the Ktickis ^changed depending on 
Co., Ltd. can be used, for oraBpfe a rwjrfrei step. C<njsapr^flw reMe fes eBbanrt with 

• hmi «, \~Z maJlft^imZi h v <t» uhmj 21 or tfee reticle loader (not shown), ana twnermore, 

difficulty of the mami&cture. SifeJdSff 



««Wfm«.f <h» #W fcna-fcm ^U a 1 M an A Aa ft ^ iM a Sp&e III ttfc WtfclC Italy 3*1 * 

^T^^£L^& l^J^J^^ J^ delivety space between the ntficle libmy «* the reticle 
f^Ti™ 1 ^ qm^l^stmp are eactosed andjqp- ^airibcri^alsoinaamllieate 

pt^in Ifce Slt^bOTel 3. ft the second i maging Op&al ym. rt rmtmor ft™ mHrffl cTiflmher. tehreover, the insidaof 

2£ ^J^^^kS,^^!S awaferdclivdy space for Adhering a wafer to the wafer 
pteal times. Tnere&re, it is desirable toat the concentration chamber may also manage the absorption substance in the 
of the action sufctanee sho uld be managed to be lower ^7^1?" 

*5 As is apparent fioni^^ 
Bar an example of a second structure, as shown inPBG. 2, iiiuminatfe^^ 
cacfeopfe^dernemofibeSratiTO to as *tartlalopticai paths") in the illuminating system 

iL^^t^ ^ ? ^ J^L*^ b f£ ^J? 3J0^~ chamber 1, the rerMediam^ 
Btateastopeeacloseamtneban&3a^ r h m w d whfch *<rammfldflte eadi portion of the prolect- 

and the auxiliary mirror M2 to the second imaging optical ^ inge^saroappamtus are differ 
system K2 ate enclosed and supported lo another tower ni»miTtiaiw optical system portion 5 in the iHuminating 
barrel 3A through a support member which Is not shown, i&asthe greatest optical length and the 

respectively. late ™jecthT£ ortic^ 

tower barrel 3A through which the exposure beam passes g^ST^Spaflt The amount of to absorption sub- 
maybe sealed with a parallel Oat glass formed of the ^ ^nc& through which me lllumteatkm light XL passes Is 
material having a high transmittance described above, ftr poportioual to the optical path length in the case to which 
example, which is sot shown. the concentration of the absorption substance is constant. 

As described with reference to FIG, i, moreover, the ifcerefb^ the amounts of a roduc^^ 
concentration sensor 29C and the vacuum pump 30C are different from each other in the Iburpartiai optical paths. For 
connected to the barrel 3. Similar^, the concentration sensor 50 this ream i* to desirable that the optical path having a 
29B and die vadium pump 30E are also connected to the longer optical path length should have a smaller amount of 
lower band 3A ftuthermore^ a nitrogen gas having a high the absorption substance. Moreover* the iHumftiaring optical 
purity can be supplied at any time fihom the air supply device system pr^cm 5 having a long or# 
26showninEDGK 1 to the barrel 3 and the tower bansi 3 A Ing optica! system PL can have a clo^ stnicajre compara- 
The a>rujentrauoas of the absorptioit subtoces in the barrel 35 tivery easily. Basically, it is possible to prevent the absorp- 
3 and the lower barrel 3A are managed to be equal or lower tion substance from flowing torn the outside, Moneova; 
than an allowable concentration during the exposure indV since the iUuminating optical system portion 5 and the 
pendentiy of each other tecragh the mam control system 25. pngecting qpdcal system PL have few movable portions, the 
In the example of the structure, the fransmittence of the absorption substance can easily be managed at a lower 
iHuminatiun light for &e whole projecting optical system PL ^ concentration. Accordingly, it is possible to reduce a drop in 
can be increased by setting the allowable concentration of theiUuniinance in the illuminating optical system portion 5 
the absorption substance in ike tower barrel 3 A to below and the projecting optical system PL by once reducing the 
than the allowable concentration in the barrel 3, In the coiuwiiration cf the absorption substance in the illuminating 
following description, it is assumed (hat the projecting system cihamber land the bane! 3 
optical system PL is accommodated in one barrel 3. $$ state. 

Returning to HO. 1, description will be given to an Moreover, the optical lengths in the reticle chamber 2 and 
example of the whole managing operation for reducing an the wafer chamber 4 are shorter Chan those ofuteifliaainat- 
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lag optical system 5 and (he projecting optical system PL. 
However, these spaces ate such that parts such as a reticle or 
a wafer are taken from and to the outside at any time during 
the actuation of the projecting exposure apparatus. At each 
time, the parts are exposed to the flow of air, an impurity or 
the tike tbm the outside, and some foreign matters are 
discharged ftom the movable portion. Consequently, the 
concentration of the absorption substance cannot be easily 
maintained to be low, In the present embodiment, the 
allowable concentration of die absorption substance in each 



reticle chambcr2andtowaffr chamber 4is 10 to 100 times 
as high as that in each of the illuminating system chamber 
1 and the barrel 3. Consequently, die concentration of the 
absorption substance in each ofthe reticle chamber 2 and the 
water chamber 4 can be managed easily and the mechanism 
for the reticle chamber 2 and the wafer chamber 4 do not 
need to be complicated 
Next, the projecting exposure apparatus according to the 

present embodiment uses a step and scan method. Therefore, 

path is set ^ tot the allowable absoiptivhy to anwvabtepemion tosynd^ 
^allowable ab&rbance) of the illumination light IL is con- a wafer is provided in the reticle chamber 2 and the wafer 
slant in each partial optical path from the illuminating chamber 4. As described above, moreover, a contact with (he 
s^tem chamber 1 to the wafer chamber * As a re^t, the outsto ^ and the mixture of the absorption substance 
(Movable ccmratratto of the ahstnptka substance is set to cannot be avoided because of the exchange of the reticle and 

partta optical paths and they contribute to a wholereduction P^P* 30B and 30D and the air supply device 26 to 
mthe issuance of the illumination Sgbt IL almost cguiva- 
iendy. By this metod* in addition die drop In the ifiumi- 
nance can be reduced at a low runmog cost more actually 
and die apparatus dews not need to be complicated 

There wilt be described examples of the allowable con* 
castrations of oxygen, carbon dioxide and geam to be 
absorption substances fmm the illuminating system chamber 

1 to the wafer chamber 4, In this case, the optical path „ ~ t 

lengths of die partial optical paths in the illuminating system # out in the space for managing the concentration of the 
chamber 1, the retfcie chamber 2, the band 3 of the absorption substance (in to Illuminating system chamber 1 
projecting opti(^$ysto - - - - - ~ 

follows. 

Optical path length in the iflrnnrnatirg system chamber 1: 
5000 mm 

Optica! path length in the reticle chamber 2; 200 mm 
Optical path length in the band 3; 1350 mm 
Optical path length in the wafer chamber 4: 10 mm 
if the allowance absorptivity in the partial optical length 



discharge the absorption substancenadi the concentration of 
fee absorption substance in each of the reticle chamber 2 and 
to wa fer chamber 4 Is set to be equal to or lower ton the 
allowable concentmtkxi after the reticle and the wafer are 
scanned and esposed or are eacha^ 
is apparent that the circuit pattern of the reticle la not 



E is preferable tot pressure reduction should be carried 



to the wafercfcaratoer4) tomgh the vacuum p9mps30Ato 
30D, respectively. Then, a gas which rarely absorfcs the 
illumination tight Is supplied torn to gas supply device 26 
so so tot the abseiptioa substance can be reduced or elimi- 
nated efflctenityliifbis case, no difference in an air pressure 
between to inside of each of to iFlimrinatjrtg system 
chamber 1 to towafer chamber 4 and to outs^^ 

. «, ^pii^w.^^^^^—^/n \ «Am. snhstoat^y considered to be made, Therefore, It is not 
is rA, me allowable amcentraticns or oj^gen (O^), caroon ^ accessary to cause each portion of to 



dioxide (COJ and steam (33^0) in each partial optical path 
are shown in the following T&ble 1 



be a redundant mechanism having an unnecessary strength. 
In to illuminating system chamber 1 to to 
4, to absorption substance may be eliminated to cany out 
to exposure in an almost vacuum state, In this case, it is 
40 necessary to increase the strength of each portion of the 
exposure apparatus. However; it is po ssible to mamfam the 
iQuminancetobeegfre^ 
wavelength of to illumination light 
It is not necessary to always cany out to pressure 
43 TOdrcrtfcn in to iHttm"Mlf»"g fyfff«» chamber l to the wafer 
chamber 4 to obtain a high vacuum. More specifically, to 
degree of vacuum during the pressure reduction depends on 
to density (amount) of the absorption substance present in 
to atmosphere and to optical path length in to atmo- 
If the allowance absorptivity in the partial optical length » sphere. If to allowable absorptivity of to exposed light to 



TABLE 1 
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is 5%, the allowable concentrations of oxygen (0^ carbon 
dioxide (COJ and steam (3*0) in each partial optical path 
ate shown in to fbitowfag liable 2* 
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be absorbed by an optical path length of 1 m in the air 
atmosphere is set to 1%> it is preferable tot to pressure 
reduction Should be carried out to approximately L2xlG~* 
lbrr. If to allowable absorptivity of to exposed light to be 
ss absorbed by an optical path length of 1 m in the air 
atmosphere ts set to 3%, it is preferable tot to pressure 
reduction should be carried out to approximately 33x10-* 
Ibrr. When a substance having a higher coefficient of 
absorption is present in the atmosphere, it is sufficient that 
60 to pressure reduction is carried out to a higher degree of 
vacuum. When only a substance having a smaller coefSci&at 



Eramtolttties i and 2, it is apparent that to allowable 
concentration of to absorption substance in each of to 



ftS 



to pressure reduction Is carried out to a lowest degree of 
vacuum. 

Moreover, to inside of each of to illuminating system 
chamber 1 to to wafer chamber? 4 accordin&to the present 
embcrfmient is dosed By supplying anoth^ (hereinafter 
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referred to as a "purging gas 11 ) ibr rarely absorbing the substance which is measured by the concentration sensor 29 
illumination light to the respective spaces through which the is equal to or lower than an allowable concentration, 
exposure beam passes and discharging a mixed gas of the la tiro present embodiment, it is desirable that a wafer 
purging gas and the absorption substance without using a plane should be coincident with a surfeco excluding a 
vacuum pimp, therefore, the concentration (amount) of the 5 portion on which a wafer of a waferbokler is to be mounted 
absorption substance may be reduced to a predetermined in order to maintain a direction in which a transmission gas 
value or less and a reduction in the illumination in each inner to a surftce (wafer plane) of a wafer W to be one direction* 
portion may be prevented. In this case, fbr example, purging When the water plane is protruded from the wafer holder, 
may be carried out with an inexpensive gas (a nitrogen gas (bene is a possibility fcat an air flow in a constant direction 
or the like) in a portion having a small optical ieagfii (the 10 might be changed in the peripheral portion of the wafer 
volume of a space fbr managing the concentration of the Ttoetore, a tot (a concave portion) in which the wafer is 
absorption substance including the optical path is small), mounted is previously formed in the central portion of the 
and the purging may be carried out with a slightly expensive surfece of the wafer holder and the wafer is mounted in the 
helium gas or the like in a portion having a great optical path dent to cause the wafer plane to be coincident with the 
length (the volume of a space for managing the concentra- is surfece of the wafer bolder, 
tion of the absorption substance including the optical path is In the present embodiment, thus, a local gas flow is 
great). For example, consequently, the stability of a tern- generated on the optical path of an exposure beam, thereby 
perature control characteristic and an imaging characteristic relieving a reduction in the Dl mnma n ce on the surfece of the 
and fee like can be enhanced wifeout greatly raising the wafer W, According^ a work for exchanging a gas by 
nmnhtgeost ' 20 taking in and cot the wafer is not required Consequently, 

In apportion having a sn^opifca^ fere is an advantage that higher throughput can be obtained, 

atoogengasmaybesu^edtoaiitte On the other fcano\ mtteprc^e 

In the portion having a great optical length, the nitrogen gas manage me concentmtKm of ^ absorption substance by the 
or the helium gas may be suppSed to all the partial optical How of to <mtside air with higher 
I&thsmrapectivsoftheQpii^ 25 first embo<&nent In the case in which more importance is 

such a structure that the belium gas is used. Moreover! me attached to the relief of a reduction in the illuminance man 
helium gas may be supplied to the portion having a small an enhancement in the throughput* therefere, it is desirable 
optical path length and the nitrogen gas may be supplied to that the first embodiment should be utilized* It is apparent 
the portion having a great optical path length* Also in the matthe gas flow inFK*. 3 should bo obtained by a substance 
case In which an expensive gas (the helium gas or the like) 30 which less absorbs the exposure beam (does not absorb the 
is supplied to a portion having a high degree of sealing exposure beam sufcstanlfeily). 
(airtiefetness) andan inexpensive gas(mefllt»geniga8crthe It is apparent that a method of relieving me reduction in 
fike) is supplied to a portWhavfig a low degreo of sealing the illuminance of the exposure beam through to gas flow 
(in which an absorption substance is easily mixed), the obtained by a substance having a small absorptivity 25 an 
nrnrting cost can be reduced. 35 also be applied to the reticle chamber 2 (the reticle operating 

Next; a preferred second embodiment of the present portion 6) easily. Moreover, the same method can also be 
mveution will be described wim reference to FIQ. 3 . While applied to the illuminating optical system portion 5 and the 
a structure in the present mbodiment is basically me same projecting optical system PL. fa that case, however it is 
as that of the ftrst embCKliment, the present embodiment is necessary to employ a double structure fcr these portions . 
different from the first embodiment in that a portion cone- 40 Next a preferred third embodiment of the present invenr 
sponmng to the waffr chamber 4 ml^ ticn wfflbedesczibedwthrefemicetoE&a. 4. In FIG. 4, 

there is no structure in which a wafer opening portion 7 is portions corresponding to those in FJG& i and 2 have the 
isolated from the outside air, that is, the atmosphere in a same reference mimerals and detailed description thereof 
great chamber Eccommcdating a projecting exposure appa- witt be omitted* 

ratus. In FIQ. 3, portions corresponding to those in FIG. 1 45 FIQ. 4 is a sectional view lowing a structure from a 
have the same reference numerals and detailed description projecting optical system PL! to a wafer stage 23 in a 



FIG. 3 shows the main part of the projecting exposure embodiment In JflJS. 4, an F x laser beam to be a vacuum 
apparatus according to the present embodiment Ja FID. 3, violet light is used as an exposed light XL. A projecting 
the upper part of the wafer operating portion 7 is covered so optical system PL1 comprising a catadloptric system accord- 
with a cover 4A to cover the side sutfece of a projecting ing to the present embodiment is also ccmstituted by a first 
optical svstem PL. A blast portion 33 and a filter portion 34 tagging optical system Kl of a refection type tor fbrming 
are provided in the direction of the side surfece of the wafer an mtcimediate image (a primary image) of the pattern of a 
operation portion 7, and the temperature of a transmission reticle R and a second Imaging optical system K2 of a 
gas (a nitrogen gas, a helium gas or the like, fer example) to 55 catadioptric type fbr forming a final image of the reticle 
an illminatkm light IL is controlled and is supplied from an pattern on a wafer W to be a photosensitive substrate with 
air supply device which is not shown to the blast portion 33 a reduced niagnification based on the light transmitted ftoam 
through a pipe 35. As shown in an arrow 37, the blast portion the intermediate image. 

33fe^agasmattowccnrepcmdmgtoCG^ The first imaging optical system KI is constituted by a 

sent from a main control system 25 around the wafer w first lens group 01 having a positive refractive power, an 
operating portion 7 under die cover 4A through the filter aperture d^hragm S and a second kas group G2 having a 
portion 34. A concentration sensor 29D is provided through positive refractive power which ere sequentially provided 
a pipe to a gas passageway and the conc^ntratiaa of an from the reticle side. The first lens group Gl is constituted 
absorption, substance which is measured by the concentra- fay a meniscus lens L31 having a nosnphericat convex 
tion sensor 29D is supplied to the mala control system 25. as turned toward the re&^Ie side, a b^ having a 

The flow of the gas fed from the blast portion 33 is non-sphcricdccarvex turned toward to 
controlled such that the ooacentratton of the absorption cusiensl331iavmg&ncn-spher^ 



thereof win be omitted. 
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the wafer side, and a meniscus lens L34 having a ram- ponent L4 is scaled excluding theepcaing 62A. The opening 
spherical convex turned toward the reticle side which are fflAis used as an opening for causing an imaging luminous 
sequentially provided from the reticle side. Moreover, the flux (an exposed light IL) to bean exposure beam to pass 
second lens giotrp G2 is constituted by a meniscus lensL41 therethrough and an opening ibr causing a purging gas to 
having a ram-spherical convex turned toward the reticle s pass therethrough- 

side, a biconvex lens L42 laving a non-spherical convex Furthermore, a plurality of exhaust pipes 32Fa and 32Fb 
turned toward the wafer side, and a meniscus lens L43 are provided in the vicinity of the Bide fhee portion of e space 
having Bwm^herical concave turned toward the water side between the auxiliary mirror M4 and the wate^andaro 
which are sequentially provided fiom the reticle side, connected to a vacuum pump 30F through a pipe32E in the 
Furthermore a central shielding member SP ibr shielding a io present embodiment, actually, the exhaust pipes 32Fa and 
lightinthe vteinityofanojrti^ 32Fb are puvided at regular angular intervals m eight 

position shifted Atom an aperture diaphragm S by a prede- places, for example* The air feeding pipes 27Ba and 27Bb 
tenoned space in the direction of the optical axis AXL may not only ptjvWe in two places but three or more places 

On the other hand, the second lnagfcg<^ticai system K2 at almost i^ularan^Uar intervals, 
is constituted by a main minor MS incfydfrg an opening (a is Furthermore* the wafer W is adsorbed and held on a 
right transmitting portion) 6IAina central portion and a mounting surftce including a concave portion on a wafer 
reflection plane R3 having a concave turned toward fee holder 1% the wafer holder 22 is fixed to a concave portion 
wafer side and negative leftacBve force, a kns component on the wafer stage 23, and o surftce 2fe of the wafer stage 
L4« and an auxiliary mirror M4 including a reflection plane 23 is provided on almost the level with the surface of the 
R4 having an opening 62A in a central portion* The lens z> wafer Wan4 that of tite wafer ho^ 
component L4 is a negative meniscus tens having a non- can anoothly flow over the surftce of the wafer W* 
spheric concave turned toward the wafer side. More In the present embodiment, the air is amthmously aicked 
specifically, all optical demits (Gl, 02, M3, L4, M3) through the pipe 32F and the discharge |^ 3m end 3^ 
consHtnting the projecting optical system PL1 are provided through the vacuum pump 30F shnultaneously with the 
along a single optical axis AXL Furth^more, the main 2* operation lbr consecutively supplying a purging gas having 
rinm^M3 is proved hi the vkiMty a high purity fiom the gas supply device 26 toward tte 

fflfwnMi|>tft fmngft in tf\ fattnert and tha flmrffigty mfrrttr gynf tyl part between the IfiUS component L4 and the auxll- 

M4 h provided k the proximity of the wafer w la the iary minor M4 in feeprojecting optical system PL! through 
present embodiment, an exposed light IL(an faiqgfog tonii- the air feeding pipes ZTBa and 27Bb during exposure. A 
iioii3flim)tiansn*tedJa^to *> portion between the tens component L4 and feeamdtfeuy 

f ttf prmMlfitft 3m»f>ft hy ffa* flrttt jfnqgtafog optical system minor M4 IS filled WHn fee putgj^ 

Kl and the imaging luminous flux transmitted from the and is ferfeer pcessunzed. Consequently, the purging gas 
iatemtediate image passes through an opening 61Aofthe having a hi^ purify flows toward fee wafer Was shown m 
tnainmhwM3and0icft?(^by theiefiectionrfaneM an arrow 67 and the absorption substance is caused fc> flow 
provided on the upper surfece of the auxiliary mirror M4 as to an onterperipheial portion together win! the purging gas. 
through the lens component L4, and is then reflected by the In this esse, the purging gas having a high rarity inrro- 
i^ection plane R3 of the nudnnnwhWfeionghfeelm dugsd from the air feeding pipe 27Ea and 27Bb into the 
component!^ and incident on the waf& space between the lens coirnxjnent L4 and the auxiliary 

component L2 and the opening 62Aof the auxiliary mirror minor M4 flows fa the space toward I tiw colter of the 
M4 again <o opening (ft A to bo a center of a visual field and men flows 

In the present embodiment, portions from the first imag* i& the opening 62A toward the wafer skte On the same 
ing optical system Kl to to leas component L4 of the direction as the direction of progress of the exposed light 
second imaging optical system K2 are enclosed and sup- IL). The flow ofthepwgii% gas m 
ported in a single band 3B, More specifically, the tenses referred to as a "down flow". The down^w pur^gas 
T3t tn J4$ t the mam mirmr M3, foe tens oompougpt IA ?fld 45 flows to the space between the auxin^mnwM4andthe 
fee auxiliary raim>rM4 wafer W and then flows ftomtte exposing portion (central 

lens n^e respectively and a vent causing a gas to portion) toward the outside as shown in the arrow 67. 
therethrough is fetmed in the tens flame for fee optical In the process of rise flow of fee purging gas, the down 
member ofeachofthe leas L32 to flowoftte purging gas is generated in ano^ostediretfon 

fee lens flame of the tens L31 in fee uppermost stage, the so to a direction of normal division (toward the projecting 
lens component L4 in the lowermost stage (tip portion) and optical system HI) of degassing containing an absorption 
lens fl^eSB and 8C of the auxiliary rnhwM^ substance generated from the wafer W, particularly, degas- 

respectively, sing flom a photoresist coated on the wafer W. As a result, 

Moreover, a pipe communicating wife a concentration the degassing flom the wafer W is almost prevented foam 
sensor 29C, a pipe 32C commumcatinfi; witha vacuum pump » reversely flowing to an upper space of the auxfe^ mirror 
30C and a pipe 27C corrumtmcaung whha gas supply device M4 and flows from the center of the visual field to a 
26 are connected to the inside of a space including the main peripheral portion to be drawn into fee down flow of the 
minor M4 of the barrel 3& By these members, the Inside of purging gas. The gas generated from the wafer W, 
the space including fee main minor M4 is filled with a particularly, a purging gas containing fee gas seat fiom the 
purging gas having a high purity. 6ft photoresist coaled on the wafer W will be refeiredtoas "a 

Moreover, two air feeding pipes 27Ea and 27Eb art gas containing an absorption substance", 
provided opposite to fee side surftce of fee barrel 3B In the present embodiment, thus, it is possible to prevent 
between the lens component 4 and feaanxiU^ minor M4 a transmittance from being reduced due to the adhesion of 
wife fee optical axis AX1 interposed thereb ctween, and fee the gas fed fiom the wafer W to fee optical member on the 
air feeding pipes 27Ba and 27Eb are connected to the air &s tip of the projecting optical system PL1 by the down flow of 
feeding device 26 through the pipe 27K Accordingly, a fee gas containing an absorption substance.. Moreover, the 
space between the auxiliary minor M4 and the lens com* absorption substance contained in the degassing is exh aust e d 
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so that the evenness of the exposed light IL (imaging User interferometer sbouM be covered with a cyhodersuch 

luminous flux) can be maintained, fee imaging characteristic a* a pipe in order to prevent a fluctuation in the laser beam, 

of the projecting optical system PM can be enhanced, and Moreover, it is desirable that a housing (a cylindrical 

furthermore, the uniformity of the line width of a circuit member or the like) constituting portions ftom the Uluml* 

pattern fanned on toe wafer W 5 nating system chamber 1 to the wafer chamber 4 a pipe 

a sufficient amount of the light can be caused to reach the for supplying a nitrogen gas, a helium gas or (he fite should 

exposing plane of the wafer W and the throughput of the be famed of a material having a small amount of impurity 

exposing step can be enhanced gasses (degassing), for example, various polymers such as 

In the present embodiment, furthermore, the bottom sur- stainless steel, ethylene tetraHuoride, tetrafluoroethytas- 
fece of the optical member (the auxiliary mirror MA) on the to tcrfinoro (alkylvinyl ether) or a tetrafluoroethylene* 
tip of tie projecting optical system PL and the bottom hexa&cropmpene copolymer. , ot 
surfceeof the lens dame 8C am flat and are positioned on 2h the absorption substance, etteutxoa sfcould be raid to 
use same plane. In the lower part, moreover, the upper steam, hydrocaiboai halldes and toHk&Itbasbemkwwn 
surftce23aof the wafer stege 23, the upper surftce ofthe that a lar^ number of substances such as steams 
wafer holder 22 and the exposed plane of the wafer W are is a large amount onto the surfaces of the housing and the pipe 
positioned on almost the same tevel with the bottom sur&cc gradually leak into a space In which substitution is earned 
of the auxiliary mirror M4 in parallel therewith, out hy the inning gas, that M»P^ 
Accordingly, the purging gas can Sow in the upper and lower path of an Uhimination light (hereinafter referred to as an 
spaces of the auxiliary mfrror M4 (the lens name 8C) very "optical path space") during vacuum exhaust or by the 
smoothly and the absorption substance can be efficiently 20 action on the purging gas. Moreover, the absorption sub- 
discharged toward the outer peripheral portion side. stance sucb as hydrocarbon oraliali&isdischa^ed^wta 

Moreover, it is desirable that a & material for coverage cable for feedings 

volume of a gas to be sucked per unit time) in the exhaust medianlsm (8 reticle bll^ 

pipes 32Fa ami 32FbshoiM be setto optical pafen^^^^^^^^J^^^P 1 ^ 
ratio of a gas (the volume ofthe gas blown our per unit time) 33 or Stefan adhesive crthjelfe 
in the air feeding pipes 27Ba and 27Bb for the purging gas< substitution is once carried out by the purging gas, the 
Consequently, the atmosphere in the vicinity ofthe wa&r concentration ofthe absorption substance is.ttfways mom- 
stage 23 (dry air in the present embodiment) is sucked in tared If the concentration of the absorption substance is 
addition to the gas N«f te ^e the absorption substance. The morefoanan allowable value, it is preferable that a working 

tinw In foft a fmngpftgm is usually hinted from the wafer Stage 30 &rtXI»Sil^ttecifCttfc 

23 fcitedirection ofthe exposed region (foe central portion the substitution should be carried out by the purging gas 

ofthe down Sow ofthe purging gas having a high purity). again* 

Consequently, the gas comSring an impurity is prevented More specifically, the concentration (amount) of the 
ftom flowing &x>m toe upperpart ofthe wafer stage23 to an absorption substance in each space is always monitored by 
external space, Consequently, it is possible to reduce a 35 means of each concentration sensor. When the result of the 
change in a reffcactive index in the atmosphere in the outer measuremeitf of at least one concentration 
peripheral portion of the waferstage23asuiudias possible, or greaterthan an allowable valueor it is anticipated that the 
Consequently, a fluctuation in the optical path for a laser concentrauonbccomes equal to or greater than the allowable 
beam of a laser interferon value through a main control system 25 based on the osult 
tte wafer stage 23 is i?educed and tb^pos^^ 40 of foe measurement ofthe concentration sensor the &pos~ 
the waler stage 23 m be eiufflnced Moreover ing work Is automatically stopped. Hien, a work for reduc- 
ing p^ionoflfce focus pos&^ sensor can ing the absorption substance is carried out When the con- 
also be enhanced. cenfcation ofthe absorption substance is reduced to the 
By implementing the flow ofthe purging g?is having a allowable value or less, flic exposing work is restarted, Por 
high purity over the wafer stage 23 without disturbing the 4s this purpose, it is piefemble that a cmcentratton managing 
external atmosphere as in the present embodiment, It is system should be provided. 

possible to efficiently supply a purging gas having a high Furthermore, it Is preferable that a material for covering 

purity preponderantly around the exposing portion on the a cable for supplying a power to a driving mechanism (a 

wafer. At the same time, it is possible to more lessen a reticle Wind, a stage or the like) in each housing, a sealing 

detection error made by the interferometer or autofocus so member (an 0 ring or the lite), an adhesive or the fflcc 

sensor for positioning the wafer stage 23 through a fluctua- should not be provided in the optical path space if possible 

tioa in a re^cb<mh^^ through the mixture ofthe purging or the cable for supplying the power to the driving mecha- 

gas having a high purity and the atmosphere around the nisn in ttehousing or foe lite ihtndd also be coated with a 

wafer stage 23, material having a small amount of imparity gases 

In the present embodiment, moreover, also in the case in 55 (degassing), thereby controlling the amount of the absorp- 

which a space d2 of a working distance portion between the tion substance to be generated 

optical member (the auxiliary minor MA) on the % of the Furthermore, it has been known that the amount of 

projecting optica I system PL1 and the w a for W is small, the adsorption of a gas such as steam which is discharged from 

purging gas having a high purity caabe supplied in the form the surfece of the housing or the pipe is greatly varied 

ofthe down flow toward the wafer W. eo depending on the state ofthe material of the housing or the 

hi each of the embodiments, moreover, a laser mterfer- pipe, Fox this reason, it is desirable that the amount of 

ometcr for measuring the position ofthe reticle stage 21 is adsorption of the steam or the lite should be reduced as 
provided in the reticle chamber 2 and a laser inta&romcter much as possible. For example* if the surfhee area of a 
for measuring the position of the wafer stage 23 is also structural material is larger, the number of molecules of me 
provided in the wafer chamber 4 in HO. i or the wafer c& absorption substance to be adsorbed is increased. Therefore, 
operating portion 7 in FSO. 3. fc to casevfc Is desirable that the optical path space is preferably designed so as not to 
the optical path of the laser beam for measurement of the have a fine structure such that the surfhee area is reduced. 
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For the same reason, moreover, it is preferable that polishing of course, be embodied in various fbrms without departing 
such as mechanical polishing, electrolytic polishing, buff from the gist of the present iirventijm. F^ermsre, . the 
polishing, chemicalpolishing or OBB (Glass Bead Blasting) entire dtadm ^of tamp 
should be earned out to reduce the surfoce toughness of the 8W on Feb. 12, 1999 **^&<te^ 
housing or the pipe. In this case, it is preferable that the 5 and abstract are aieotpcntfedhetembyrcfa^cefalts 
surfecc roughness represented by a center line mean rough- entirety. 

ness (Ra) should be 0.2 ym or less, INDUSTRIAL APPLICABILITY 

Moreover, it is preferable that pare titanium, T1-6AMV, According to the first, thiid or fourth exposure method of 
SUSk304, 403, 410 and C3604 should be used as a material ^ pre^fcvention, it is possible to increase the illumi- 
for forming a tube member (including a barrel), io oancWmeej^osurebeamcmte 

Furthermore, it is desirable that a flororesm coat, MP, ottfect 
NiF*Ni and BCr should be used as a sur&ce finishing According to the second exposure method, moreover; in 
material of die tube me m b e r (Including a barrel)* die case in which an exposure beam capable of being easily 

Preferably, these treatments ate carried out, and absorbed by various materials audi as a vacuum ultraviolet 
tothermore, the surfeces of the housing and the pipe are is Qg&t is tobe used, it is possible to increase the illuminance 
cleaned through ultrasonic cleaning! spaying of a fluid such of the exposure beam on die substrate to be the transfer 
as dry ah; vacuum-heating flqgygftfag (baking) or the like otgeet without compflc&ting the mechanism of the whole 
before the exposure of the circuit pattemand the substitution appaatus or greatly increasing the tunning cost, 
using die purging gas, thereby reducing fh& amount of According to the present invention, the absorption sub* 
degassing from the surfaces of the housing end the pipe* It 20 stance can be relieved or eliminated such that the cencen- 
is apparent that the effects of the present invention can be ttatson is equal toor lower than an allowable concentration 
farther obtained ton three contrivances. setter each portion and a reduction 

mile a gas rarefy absorbing the e^mim beam fe sup* eachportfon^ 
plied to the illuminating system chamber 1 to the wafer *mbe stuck more H&tofr and fi^^^^^l^K 
&mfcer4(crthelo^r^ 

imsenimtodiment thdr^tiai optical paths irarybeused *• eifcancel By indepeadeutly 

Pi pre^ the 

Althou^ the ilhmiinating option 50 
dated inone ilhnS^stem chamber 1 in (he present . 
embodiment, the inridebf the ilhmunating system chamber kg to the present iirvend^ 
1 may be divided into apiurality of parUalo^cal paths and S 11 **^*^ 

an optical element constituting fce ffltoiinatog oiSsys- the device jnanutonring method acconOng to the present 

tern S may be pitSS par^^KK^ 33 ln ^J^ tfl ^J^ 

case, itb deshable that me atecrptku t substace or the l"**** various toto vUrtagb throughput 

ccnceatratbnoftlre^ a n) « fetm ^ 

partial optical path. K An exposure methyl which transfers a piedeteimmea 

Bis apparent that the pre^ patten ^0 a substrate by afcaa closure beam Soman 

aia»jectit«expc^ _ . . 

(stepper type) end an exposure a^aratus.usbg a proximity anoptolpath of the f^^^J^J?^™ 

method as well as a rejecting closure apparatus of a exposure light soon* to the ^^^ Phmlity 0 f 

seaming and exposing type, partial !w w°8 teigteolfl^eat fiomone 

Moreover, the present invention can alao be applied to the another; 

case In which an extreme ultraviolet light (EDV light) as respectively setting allowable concentrations of absorp- 

having a wavelength of approximately 1(0 nm or less such tion substance, which ateorbs'fhe exposure beam* in 

as soSX-mys bused as an exposure b^ tte phhnhty of partial optical paths depending on a 

anete<fconbeamtransfoap length of each of the partial optical paths ; and 

as the exposure beam, m the case in wMch the BUV light or managing concentrations of the absorption substance in 

the electron beam is to be used, the optical path of the so tteplura%<rfti» partial op^pato 

exposure beam is to be vacuum. Almost all materials in the of each other in order for the concessions of the 

outside air become fee absorption substances, and die absorption substance in the plurality of fce partial 

mechanism of the whole apparatus can be simplified by optical paths to be respectively equal to or lower than 

managing the concentrations of the absorption substances the set allowable concentrations of the absorption sub- 

every partial optical path of the exposure beam. 55 stance in the plurality of to partial optical paths. 

Moreover, the projecting exposure apparatus according to 2, An exposure method as recited in claim 1* wherein a 

the embodiments atjusts the illuminating optical system and gas which is transparent with respect to the exposure beam 

the projecting optical system and couples and incorporates is supplied to at least a part of the plurality of fee partial 

each component electrically, mechanically or optically. In optical paths lor toe exposure beam, 

this case, it is desirable that the work should be carried out 00 3. An exposure method as recited in claim 1 1 wherein the 

in a clean room in which a temperature is managed. The exposure beam is a light in a vacuum ultraviolet region, and 

wafer W thus exposed as described above is subjected to a the absorption substance is oxygen, water or carbon dioxide, 

devetoptogstefc a pattern fbnm^ 4, A method of mamifccturing a device, compnsitig 

the tike so that a device such as a semiconductor device can trauslerring a predetermined pattern onto the substrate m a 

be manufhetoei «s ^tethalaniihrnunasceo 

The present invention is not limited to the above* die substrate by using the exposure method as recited in 

mentioned embodiments, and the invention may, as a matter claim 1> 
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5, An exposure method as recited in claim 1, wherein the 
set allowable concentrations of the absorption substance arc 
dififereut from each other for every partial optical path. 

6, An exposure method as recited in claim 5, whereto 
when the concentration of the absorption substance in at 
least one of the plurality of the partial optical paths is equal 
to or more than the set allowable concentration thseoC the 
transfer operation is stopped. 

7> An exposure method as recited in claim 1, wherein 
gases which are transparent with respect to the exposure 
beam are respectively supplied to the plurality of the partial 
optical paths, and kinds of the gases are different from one 
another depending on lengths of the partial optical paths. 

8. An exposure method as recited in claim 7, wherein a 
helium gas is supplied to a space of the partial optical path 
having a long length and a nitrogen gas is supplied to a space 15 
of the partial optical path having a short length, 

9. An exposure method as recited in claim \ wherein the 
optical path of the exposure boom includes an optical path of 



managing concentrations of the absorption substance in 
the plurality of the partial optical paths independently 
of each other in enter for the concentrations of the 
absorption substance in the plurality of fee partial 
s optical paths to be respectively equal to ok lower than 
the set allowable concentrations of the absoiptton sob- 
stance fat the plurality of the partial optical paths. 

17. An exposure method es recited in claim 16, wherein 
toe is provided a delivery space which delivers the mask 

to from a mask library to the mask operating portion, and in the 
delivery space, a concentration of the absorption substance 
is managed independently of the concentrations of the 
absorption substance of the partial optical paths including 
the mask operating portion. 

18. An exposure method as reefed in claim 17, wherein 
in the space of fee mad: library, a concentration of the 
absorption substance is managed independemly from that of 
the delivery space; 

IS, An exposure method as recited in claim 1$, wherein 



en illuminating system which flhamaates a mask on which 

the p^odetenmned partem is ibimed, an optical path of a 20 a gas which is txanspar^ with respect to 

p^ecting optical system which transfer the picdeteiinined is supplied from the projecting optical system side to 

pattern onto Che substrata an optical path between the between the rejecting optical system and the substrate, and 

illuminating system and the projecting optical system and an the gas is discharged mm the substrate side, 

optical path between the projecting epical system ami the 20. An exposure method asredtedindalm 19, wherein 

substrate. as a ratio of the supply of the gas is smaller than that of 

10. An exposure method as recited in claim 9* wherein the discharge of the gas. 

optical path between the illuminating system and the pro- 31, An espflgure mtthod which tranffrrs ft ^^^ffl^ 

jecting optical system Is shorter than the optical path of the pattern onto a finbs frate fry vAg m ?*p<ttnm ham foam an 

ill n roirtathg system. 4 exposure light source, comprising: 

11. An exposure method as recited m daim 10, wherein 30 dividing an optical path of the e«?J0sure beam from the 
outside air flow into the optical path between fee iHumi- fi g fo t sonm* to the substrate into a plurality of 
nating system and the rejecting optical systm more easily partial optical paths having lengths different from one 

than fhft optical path ftf jflpmfnafing ws^m * - r 

12. An exposure method as raited to claim 9, wberek^ 
optical path between the projecting optical system and the S5 
substrate Is shorter than the optical path of the projecting 
optical system. 

13. An exposure method as recited in claim 12, wherein 
outside air Sows into the opdeal path between the projecting 
optical system and the substrate more easily than the optical 40 
path of the projecting optical system. 

14* An exposure method as recited in claim 1, wherein the 
allowable concentrations of the absorption substance is set 
m order &r allowable absorptances of the exposure beam in 
the plurality of the partial optical paths to be constant 43 

15. An exposure method as recited in claim ^wherein a 
gas which is transparent with respect to the exposure beam 
is supplied to eachoftheplura% ofthe paitiaLcprkal paths, 
and the c<mcentrations of the absorption substance ate 
managed by exhausting the absoiption substance outside the so 
partial optical paths together with &e transparent gas. 

16. As exposure method which irradiates an exposure 
team from an exposure light source onto a mask through an 
iUumination system and transfers a patter ofthe mask onto 
a substrate through a ejecting opti^ system, compdriflg: 55 

dividing an optical path ofthe exposure beam from the 
exposure light source to the substrate imo a plurality of 
partial optical paths including an illumination system 
portion in the illumination system, a mask operating 
portion provided around the mask, a projecting optical 40 
system portion including at least a part of the injecting 
optical system and a substrate operating portion includ- 
ing an upper portion ofthe substrate; 

respectively setting allowable concentrations of absorp- 
tion substance, which absorbs the exposure beam, in 65 
the plurality ofthe partial optical paths depending on a 
length of each of the partial opdeal paths; and 



respectively setting allowable absorptances of the expo- 
sure beam depending on a length of each of the partial 
optical paths; and 

managing concentrations of an absorption substance, 
whichabs<^ the ensure beam, inte 
partial optical paths independently of each other in 
order fcr absorbance of the exposure beam la the 
plurality of the partial optical paths to be the set 
allowable absorptances ofthe exposure beam in the 
plurality of fce partial optical paths* 

22.Ane^osummellKKiwhfchtransto 
pattern onto a substrate by using an exposure beam from an 
exposure light source comprising; 

dividing an cortical pathoftoearposurebeam fr^tite 
exposure light source to the substr^ into a plurality of 
partial optical paths, said plurality of partial optical 
paths respectively induing absorption substance 
therein, which absorbs the exposure beam; 

respectively supplying a gas which is transparent -with 
respect to the exposure beam to each of the plurality of 



respectively setting concentrations of the gas in the plu- 
rality of the partial optical paths depending on a length 
of each of the partial optical paths; and 

managing concentrations of the absorption substance in 
the plurality ofthe partial optical paths independently 
of each other in order for concentrations ofthe gas hi 
the plurality of the partial optical paths to be set 
concentrations of the gas in the plurality ofthe partial 
optical paths* 

23, An exposure method as recited in claim 22, wherein 
the optical path ofthe exposure beam includes an optical 
path of an illuminating system which inuminates a mask on 
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which the predetermined pattern is formed, m optical path 
of a projecting optical system which transfers the predeter- 
mined pattern onto the substrate, an optical path between the 
illuminating system and the projecting optical system and an 
optical path between the projecting optical system and the 
substrate* 

24 . An exposure method as recited in claim 23, wherein 
the optical path between the SBnmtnattng system and the 
projecting optical system is shorter than the optical path of 
the tlluminattng system, 

25< An exposure method as recited in claim 24, wherein 
outside air flows into the optical path between the iHuml- 
isdng system and the prelecting optical system more easily 
than the optical path of the illuminating system. 



to 



illuminating system fbr the exposure beam, a second 
chamber which covers b mask operating portion around 
(he mask, a third chamber which covers a projecting 
optical system portion including at least a part of the 
projecting optical system, and a fourth chamber which 
covers a substrate operating portion Including an upper 
portion of the substrate. 

33. An exposure apparatus as recited in claim 29, Anther 
comprising a supply device which is connected to the 
plurality of the chambers imd which respectively supplies 
gases which ass transparent with respect to the exposure 
beam to the plurality of the partial optical paths, 

34. An exposure apparatus as recited Gather 
comprising a mask library whicfc accommodates a mask, 



26, An exposure method as recited in claim 23, wherein 15 wherein the controller manages a concentration of an 
the optical path between the projecting optical system ami absorption substance in a deiiv^^c* between the mask 
the substrate is shorter man the optical path of the projecting library and the second chambet 

optical system, 35, An exposure apparatus as recited in claim 34, wherein 

27, An exposure method as recited in claim 26, wherefn the controller manages a concentration of an absorption 
outside air Sows into me optical path between theprqjecting 20 substance in a space of the ma* library, 

optical system and the substrate more easily than the optical 36, An exposure apparatus as recited in claim 29, wherein 
path of the projecting optical system* 

28, An exposure method as recited in claim 22, wherein 
the concentrations of the absorption substance are managed 
by exhausting the absorption substance outside the partial 2s constant 

•with til 



substance in onto fcr allowable absorptanoes of the expo- 
sure beam fa the plurality of the partial optical paths to be 



optical paths together with the transparent gas. 

29. An exposure apparatus which transfers a predeter- 
mined pattern onto a substrate by rang an exposure beam 
&om an exposure light source, comprising: 

a plurality of chambers which divide an optical path of the & 
exposure beam from the exposure light source to the 
substrate into a piumlity of partial optical paths having 
lengths clflfciratfiomoitt a 
plurality of the partial optical paths to substantially 
isolate the plurality of the partial optical paths from a* 
outside air, respectively, and 

a controller which, is connected to the plurality of cham- 
bers and whidi manages concentrations of an absorp- 
tion substance, which absorbs the exposure beam, in 
the plurality of the chambers independently of each 40 
other in order &r concentrations of the absorption 
substance la the plurality of the partial optical paths to* 
be respectively equal to or lower than set allowable 
concentrations of the absorption substance in the plu- 
rality of the partial optical paths. 

30 . An exposure apparatus as recited in daim 29, fhrther 
comprising: 

concentration sensors which are disposed in the plurality 
of the chambers and which measure the concentrations 
of the absorption substance k the plurality of the 
chambers; and 

an eliminator which is connected to the controller and 
which eliminates the absorption substance in the plu- 
rality of the chambers according to the result of mea- 
surement of the concentration sensors. 

31. An exposure apparatus as recited in claim 30, wherein 
the controller stops the transfer operation when the conceu* 
tration of the absorption substance in at least one of the 
plurality of the chambers is equal to or higher than a 
predetermined allowable concentration. 

32. An exposure apparatus as recited in claim 29, wherein: 
the predetermined pattern is a pattern formed on a mask; 
the pattern of the mask is transferred onto the substrate 

through a projecting optical system; and 
the plurality of the, chambers include a first chamber 
which covers an iBuminattng system portion in an 
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37. An exposure apparatus which transfers a predeter- 
mined pattern onto a substrate by using an exposure beam 
from an exposure light source, comprising: 

aplumHtyofdiamberswMcbd^^ 
exposure beam from the exposure tight source to the 
substrate into a plurality of partial optical paths having 
lengths different flom one anomer and which cover the 
plurality of partial optical paths to substantially isolate 
the plurality ofthc partial optical paths fftm outside air, 
respectively; 

a supply device which is connected to the plurality of the 
chambers and which supplies a gas which is transparent 
with respect to the exposure beam to each of the 
plurality of the chambers; and 

a controller which is connected to the plurality of the 
chambers and which managed concentrations of 
absorption substance, which absorbs the exposure 
beam, in the plurality of the chambers mdepsndently of 
each other in order fbr concentrations of the gas in the 
piurafityoftbepartMcj^ 
of the gas in the piumlity of the partial optical paths 
which have been set depending on a length of each of 
the partial optical paths. 

38. An exposure apparatus as recited to daim37, fitftoer 
comprising: 

concentration sensors whack are disposed in the plurality 
of chambers and which measure the concentrations of 
me absorption substance in the chambers, and 

an diminator which is connected to the controller and 
which eliminates the absorption substance m the pto- 
rality of the chambers according to the measurement 
result of the concentration sensors. 

39. An exposure apparatus as recited in claim 37,wheiein: 
the predetermined pattern is a pattern formed on a mask; 
a pattern of the mask is transferred onto the substrate 

through a projecting optical system} and 
the plurality of the chambers include a first chamber 
which covers an iUuminatidg system portion in an 
illuminating system fbr the exposure beam, a second 
chamber which cov^amasfcopeiatm^ 
the mask, a third chamber which covers a projecting 
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optical system portion Including at least a part of the 
projecting optical system, and a fourth chamber winch 
covers a substrate operating portion including an upper 
portion of the substrata 
40. An exposure apparatus as recited in claim 37, wherein 
the controller stops the transfer operation when the concen- 
trations of the absorption substance included in the trans- 
parent gas becomes equal to or larger than a predetermined 
value in at least one chamber of the polarity of the chambers. 

41* An exposure method, comprising transferring a pre* 
determined pattern onto a substrate by using an exposure 
beam from an exposure light soured wherein: 
an optical path of the exposure beam from the expc&src 
Bght source to the substrate is Hyi^d into a plurality 
of partial optical paths having lengths different from 
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of each other in order for the concentrations of the 
absorption substance in the plurality of the partial 
optical paths to be respectively equal to or bwer man 
the set allowable concentrations of the absorption sub- 
stance in the plurality of the partial optical paths. 
43. An exposure method, comprising transferring a pre* 
determined pattern onto a substrate by using an exposure 
beam from an exposure light source, wherein: 
an optical path of the exposure beam from the exposure 
H&ht source to the substrate is divided into a plurality 
of partial optical paths having lengths different ton 



allowable concentrations of absorption substance, which 
absorbs the exposure beam, m me plurality of the 
partial optical paths are respectively set depending on 
a length of each of the partial optical paths; and 
concentrations ofthe absorption substarxcemtfo 
of the partial optical paths are managed independently 
of each other, in order lor the concentrations of me 
absorption substance in the plurality of the partial 
optical paths to be respectively equal to or lower man 
the set allowable concentrations of the absorption sub- 
stance in the plurality of the partial optical paths. 
42* An exposure method, comprising irradiating an expo- 
sure beam from an exposure light source onto a mask; 
through an illumination system so as to transfer a pattern of 
me mask onto a substrate through a projecting optical 
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an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a plurality & 
of partial optical paths including an illumination sys* 
tern portion in the flhimination system, a rnaskoperat- 
ing portion provided around me mask, a projecting 
optical system portion including at least a part of the 
rejecting optical system and a substrate operating 40 
portion including an upper portion of the substrate; 

allowable concentrations of absorption substance, which 
absorbs the exposure beam, in the plurality of the 
partial optical paths are reaped 
a length of each of the partial optical paths; and 43 

concentrations of the absorption substance in the plurality 
of the partial optical paths are managed independently 
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allowable absorptances of the exposure beam are respec- 
tively set depending on a len^h of each of me partial 
optical paths; and 



the exposure beam, in the plurality ofme partial optical 
paths axe managed independently of each other in order 
for absorptances of the exposure beam in the plurality 
of the partial optical paths to be the Kit allowable 
absorptances of the exposure beam in the plurality of 
me partial optical paths. 
44. An exposure-method, comprising trans fe rring a pre- 
detennined pattern onto a substrate by using an exposure 
beam from an exposure light source, wherein: 
an optical path of the exposure beam from the exposure 
light source to the substrate is divided into a #urality 
of partial optical paths, said plurality of partial optical 
paths respectively including absorption substance 
toerein,. which absorbs the exposure beam; 
a gas which is transparent with respect to the exposure 
beam is supplied to each of the plurality of the partial 
optical paths; 

concentrations of the gas in the plurality of the partial 
optical paths are respectrv^ 
of each of the partial optical paths; and 

concentrations ofthe absorption substance in the plurality 
of the partial optical paths are managed imiependentry 
of each other in order for concentrations ofthe gas in 
the plurality of the partial optical paths to be the set 
concentrations ofthe gas in the plurality of the partial 
optical paths. 

♦ * * * * 



